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abstract: Six species of wading birds collected from wildlife centers throughout 
South Florida were dissected for parasites. Twenty-six species of parasites represent 
new host records and five parasite species represent new geographic range extensions.
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Wading birds feed on a variety of food including other birds 
(particularly chicks), small mammals, and a wide range of aquatic food 
items that include fish, amphibians, and invertebrates. The majority 
of wading bird species are associated with aquatic or semi-aquatic 
habitats that range from freshwater marshes and meadows to the 
shores of marine environments (Brooke and Birkhead 1991; Schreiber 
and Burger 2001; Lovette and Fitzpatrick 2016). In southeastern 
Florida, wading birds are ubiquitous and can be found using a wide 
range of habitats ranging from the Everglades to the islands of the 
Florida Keys. Consequently, these bird species can provide valuable 
information on foraging ecology across a wide geographic scope.
The intent of this study was to assess the endoparasite diversity 
of common wading birds in southeastern Florida. We examined Great 
Egrets (Ardea alba), Great Blue Herons (Ardea herodias), Green Herons 
(Butorides virescens), Yellow-crowned Night-Herons (Nyctanassa 
violacea), Black-crowned Night-Herons (Nycticorax nycticorax), and 
White Ibis (Eudocimus albus).
matErialS anD mEthoDS
Bird specimens were collected frozen (-10° C) from four wildlife rehabilitation centers 
in Florida: South Florida Wildlife Center in Fort Lauderdale, Pelican Harbor Seabird 
Station in Miami, Florida Keys Wild Bird Rehabilitation Center in Tavernier, and Key 
West Wildlife Center in Key West (Table 1). The bird host specimens either died while 
receiving treatment at the rehabilitation centers or were euthanized upon admittance.
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Individual birds were thawed in a 4° C refrigerator. Specimens were dissected follow-
ing protocols adapted from McLaughlin (2001). The dissection process began by cutting 
through the sternum and removing internal organs for visual endoparasite examination. 
The trachea, esophagus, proventriculus, liver, kidneys, and intestines were examined for 
parasites. organs for endoparasite examination were removed from the body cavity. The 
proventriculus and intestines were separated from other organs and were cut open to 
remove any parasites or food particles using a stir-rinse-repeat cycle, in which they were 
agitated in glass jars filled with tap water, any supernatant poured off, and the cycle re-
peated until a majority of the food particles were removed. The remaining contents were 
examined for parasites. All organs were pressed between two glass plates for examina-
tion under a stereomicroscope. Parasites were quantified and the location in which they 
were observed was recorded.
Non-nematode parasites were stained with an acetocarmine/70% ethanol solution, 
dehydrated through a 70%-95%-100%-100% ethanol series, cleared in clove oil and 
mounted in Permount (Fischer Scientific). Nematodes were placed in an 70% etha-
nol/30% glycerol solution for a minimum of two weeks to allow the ethanol to evaporate 
and then mounted in glycerine (Pritchard and Kruse 1982, McLaughlin 2001). dichoto-
mous keys and descriptions of new parasites were used to identify parasites to the low-
est possible taxonomic level. dichotomous keys used included Mcdonald (1981), Schell 
(1985), Mcdonald (1988), Amin (1998), Gibson et al. (2002), Jones et al. (2005), Anderson 
et al. (2009), and Gibbons (2010).
rESultS
Parasites were found in 73 of the 82 bird host specimens examined. 
The majority of parasites were collected from the intestines (71 out of 
82 birds), followed in decreasing order by the proventriculus (38 birds), 
esophagus (14 birds), and trachea (1 bird). There were no endoparasites 
found in any examined bird species from the kidneys or liver. New host 
records and new geographic range extensions for parasite species are 
listed in Tables 2a-c.
Great Egrets had the greatest number of new host records (eight), 
followed by the Green Herons (six). New host records for the Great Egret 
include: Plagiorhynchus sp., Lühe, 1911, Hexaglandula corynosoma, 
Travassos, 1915, Ibirhynchus dimorpha, Schmidt, 1973, Polymorphus 
table 1. total number of each wading bird species dissected for this study and 


















Great Egret 18 6 1 11 [none]
Great Blue Heron 27 6 2 17 2
Green Heron 9 [none] 1   8 [none]
Yellow-crowned Night-Heron 4 4 [none] [none] [none]
Black-crowned Night-Heron 3 [none] [none]   3 [none]
White Ibis 21 7 3 10 1
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obtusus, Van Cleave, 1918, Southwellina hispida, Van Cleave, 1925, 
Tetrameres ardamericanus, Boyd, 1966, Apatemon sp., Szidat, 1928, 
and Parastrigea mexicanus, Coil, 1957. New host records for the Green 
Heron are: Ibirhynchis dimorpha, Schmidt, 1973, Contracaecum 
multipapillatum, drasche, 1882, Stephanoprora denticulata, Rudolphi, 
1802, Cathaemasia nycticoracis, olsen, 1940, Ascocotyle diminuta, 
Stunkard et Haviland, 1924, and Ascocotyle gemina, Font, Heard et 
overstreet, 1984.
The White Ibis had the highest number of new geographic range 
extensions (three). In the White Ibis, Parastrigea cincta, Brandes, 1888, 
Szidat, 1928, has been previously reported in Mexico, and Parastrigea 
mexicanus, Coil, 1957, has been previously described in Cuba and 
Texas (dubois and Macko 1972, Hinojos and Canaris 1988, Sepúlveda 
et al. 1999, ortega-olivares et al. 2011).
We also identified strigeids from White Ibis and Great Egrets that 
morphologically most closely resembled Strigea pseudibis, odening, 
1962; this report should probably be taken with some caution, as S. 
pseudibis has previously been described only from ibises and egrets 
captured in Asia and housed in a German zoo (odening 1962). 
Manuscript specimens are being submitted to the parasite 
collection at the National Museum of Natural History (Washington, 
d.C.)
DiSCuSSion
The current study updates the inventory of helminth fauna for 
this complex of wading bird species; the previous comprehensive 
examination of helminth parasites of wading birds in Florida was 
conducted in the review of all bird species in the state by Forrester 
and Spalding (2003). The sample sizes provided in comprehensive 
examinations, such as the review directed by Forrester and Spalding 
(2003), should be taken under advisement as some of the studies did 
not provide a sample size or have a minimal sample size.
only trematode parasites were found to have range extensions 
within this species complex; this may be due to an array of reasons. As 
trematodes are difficult to identify, it is likely that prior endoparasite 
studies missed the presence of these parasites. It is also plausible that 
the geographic ranges of intermediate host species, such as gastropods, 
are also shifting; but this data is rarely available. Additionally, the 
impacts of climate change will have an effect on the distribution 
of parasite species (dobson and Carper 1992, Marcogliese 2001, 
Marcogliese 2008). Although it is difficult to predict how a particular 
species of parasite will respond to changes in climate; typically longer 
growing seasons and higher temperatures will lend to more generations 
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of parasites and more occurrences of disease resulting from increased 
transmission rates (Marcogliese 2001, Hudson et al. 2006, Marcogliese 
2008).
The large number of new host records and geographic range 
extensions discovered in this study may be due to the diverse range 
of habitats in southeastern Florida. Schomer and drew (1982) 
provided an ecological description of the lower Everglades, Florida 
Bay, and the Florida Keys and used a conceptual model identifying 
four major ecological zones; 1) terrestrial and freshwater wetlands, 
2) estuarine and saltwater wetlands, 3) Florida Bay and mangrove 
islands and 4) the Florida Keys. The wading birds examined in this 
study are present in all of these ecological zones. This allows for a 
diverse parasite community to exist within this wading bird species 
complex.
In addition to habitat diversity, migratory behavior may have had 
an impact on the large number of new host records and geographic 
range extensions. All wading bird species in this study are known to 
have both migratory and resident populations. due to southeastern 
Florida’s location on the Atlantic Flyway, these migratory birds 
are exposed to various environments. Figuerola and Green (2000) 
investigated the idea that migratory species are exposed to a more 
diverse parasite community by analyzing the diversity and prevalence 
of infections by haematozoan parasites in waterfowl in relation to 
host migration patterns. They determined that migratory birds are 
more susceptible or are exposed to a more diverse parasite faunal 
assemblage. The two concepts of one, different ecological zones found 
in southeast Florida, and two, the effect of migratory behavior on 
parasite diversity, may both have impacted the sizeable number of 
new host records and geographic range extensions determined by this 
study.
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and White Ibis has been permanently archived at <https://nsuworks.nova.edu/occ_fac-
datasets/8/>.
  GumblEton Et al.—paraSitES of WaDinG birDS  111
litEraturE CitED
amin, o. m. 1998. Marine Flora and Fauna of the Eastern united States: Acanthoceph-
ala. NoAA Technical Reports NMFS, u. S. department of Commerce, Seattle, Wash-
ington.
anDErSon, r. C., a. G. ChabauD, anD S. Willmott (EDS.). 2009. Keys to the Nematode 
Parasites of Vertebrates: Archival Volume. CABI, Wallingford, u.K.
brooKE, m., anD t. birKhEaD (EDS.). 1991. The Cambridge Encyclopedia of ornithology. 
Cambridge university Press, Cambridge, u.K.
DobSon, a., anD r. CarpEr. 1992. Global warming and potential changes in host-parasite 
and disease-vector relationships. Pages 201-217 in Global Warming and Biological 
diversity (R. L. Peters and T. E. Lovejoy, Eds.) Yale university Press, New Haven, 
Connecticut.
DuboiS, G., anD J. K. maCKo. 1972. Contribution à l’étude des Strigeata La Rue, 1926 
(Trematoda: Strigeida) de Cuba. Annales de Parasitologie 47:51-75.
fiGuErola, J., anD a. J. GrEEn. 2000. Haematozoan parasites and migratory behavior in 
waterfowl. Evolutionary Ecology 14:143-153.
forrEStEr, D. J., anD m. G. SpalDinG. 2003. Parasites and diseases of Wild Birds in 
Florida. university Press of Florida, Gainesville.
GibbonS, l. m. 2010. Keys to the Nematode Parasites of Vertebrates: Supplementary 
Volume. CABI, Wallingford, u.K.
GibSon, D. i., a. JonES, anD r. a. bray (EDS.). 2002. Keys to the Trematoda, Vol 1. CABI, 
Wallingford, u.K.
hinoJoS, J. G., anD a. G. CanariS. 1988. Metazoan parasites of Himantopus mexicanus 
Muller (Aves) from Southwestern Texas, with a checklist of helminth parasites from 
North America. Journal of Parasitology 74:326-331.
huDSon, p. J., i. m. CattaDori, b. boaG, anD a. p. DobSon. 2006. Climate disruption and 
parasite-host dynamics: Patterns and processes associated with warming and the 
frequency of extreme climatic events. Journal of Helminthology 80:175-182.
JonES, a., r. a. bray, anD D. i. GibSon (EDS.). 2005. Keys to the Trematoda, Vol 2. CABI, 
Wallingford, u.K.
lovEttE, i. J., anD J. W. fitzpatriCK (EDS.). 2016. Cornell Lab of ornithology’s Handbook 
of Bird Biology, 3rd ed. John Wiley Sons, Ltd., West Sussex, u.K.
marCoGliESE, D. J. 2001. Implications of climate change for parasitism of animals in the 
aquatic environment. Canadian Journal of Zoology 79:1331-1352.
marCoGliESE, D. J. 2008. The impact of climate change on the parasites and infectious 
diseases of aquatic animals. Scientific and Technical Review of the office Interna-
tional des Epizooties 27:467-484.
mCDonalD, m. E. 1981. Keys to Trematodes Reported in Waterfowl. Fish and Wildlife 
Service, u. S. department of the Interior, Washington, d. C.
mCDonalD, m. E. 1988. Keys to Acanthocephala Reported in Waterfowl. Fish and Wild-
life Service, u.S. department of the Interior, Washington, d. C.
mClauGhlin, J. D. 2001. Ecological monitoring and assessment network (EMAN) pro-
tocols for measuring biodiversity: Parasites of birds. Concordia university, Mon-
treal, Canada and Parasitology Module Steering Committee Parasitology Section, 
Canada.
oDEninG, K. 1962. Trematodes from Indian birds of the Berlin Zoo. Zeitschrift für Para-
sitenkunde 21:381-426.
ortEGa-olivarES, m. p., D. i. hErnánDEz-mEna, G. pérEz-ponCE DE lEón, anD m. GarCía-
varEla. 2011. Helminths of the white ibis, Eudocimus albus (Aves: Threskiornithi-
dae) in Mexico. Zootaxa 3088:15-26.
pritCharD, m. h., anD G. o. W. KruSE. 1982. The Collection and Preservation of Animal 
Parasites. Technical Bulletin No. 1. university of Nebraska Press, Lincoln, Nebraska.
112                                          FLoRIdA FIELd NATuRALIST
SChEll, S. C. 1985. Handbook of Trematodes of North America North of Mexico. univer-
sity Press of Idaho, Moscow.
SChomEr, n. S., anD r. D. DrEW. 1982. An Ecological Characterization of the Lower Ev-
erglades, Florida Bay, and the Florida Keys. u. S. Fish and Wildlife Service. office of 
Biological Services, Washington, d. C.
SChrEibEr, E. a., anD J. burGEr (EDS.). 2001. Biology of Marine Birds. CRC Press, Boca 
Raton, Florida.
SEpúlvEDa, m. S., m. G. SpalDinG, J. m. KinSElla, anD D. J. forrEStEr. 1999. Parasites of 
the great egret (Ardea albus) in Florida and a review of the helminthes reported for 
the species. Journal of the Helminthological Society of Washington 66:7-13.
